Two Gram-negative, non-motile, non-spore-forming and moderately halophilic cocci (strains T and YKJ-105) were isolated from the traditional Korean fermented seafood, jeotgal. The two strains grew optimally at 25-30˚C and grew at 4 and 36˚C, but not above 37˚C. They grew in the presence of 0-10 % (w/v) NaCl with an optimum of 2-3 % (w/v) NaCl. 
genus Psychrobacter as members of a new species, for which the name Psychrobacter jeotgali sp. nov. is proposed. The type strain of the new species is strain T (=KCCM 41559 T = JCM 11463 T ).
Gram-negative, coccoid or rod-shaped, non-motile, oxidase -positive, psychrotolerant and halotolerant bacteria have been isolated from a variety of habitats or sources, including food, clinical samples, poultry, fish, Antarctic ornithogenic soils, seawater, sea ice and krill (Juni & Heym, 1980 , 1986 Shaw & Latty, 1988; Juni, 1991; Bowman et al., 1996 Bowman et al., , 1997 Maruyama et al., 2000; Denner et al., 2001) . These organisms had mainly been described as Moraxella-like, or included in the genera 'Achromobacter' or Acinetobacter (Juni, 1991) . However, a group of psychrophilic coccobacilli with the above-mentioned properties, isolated from fish, processed meat and poultry products, was proposed as a new genus and new species, Psychrobacter immobilis (Juni & Heym, 1986) . Subsequently, the family Moraxellaceae was proposed by Rossau et al. (1991) to accommodate the genera Moraxella and Acinetobacter as well as the genus Psychrobacter. At the time of writing, there were seven validly described Psychrobacter species: Psychrobacter frigidicola, Psychrobacter glacincola, P. immobilis, Psychrobacter pacificensis, Psychrobacter phenylpyruvicus, Psychrobacter proteolyticus and Psychrobacter urativorans. Subsequently, three more species in the genus Psychrobacter have been validly described: Psychrobacter faecalis (Kämpfer et al., 2002) , Psychrobacter marincola and Psychrobacter submarinus (Romanenko et al., 2002) . Two Gram-negative and moderately halophilic bacterial strains, YKJ-103 T and YKJ-105, were isolated from the traditional Korean fermented seafood jeotgal, which is prepared with various kinds of seafood, seawater and other ingredients (Yoon et al., 2001) . From the result of a preliminary taxonomic study, these organisms were considered to be related to the Psychrobacter-Moraxella group. Accordingly, the aim of the present study was to unravel the exact taxonomic positions of strains YKJ-103 T and YKJ-105 by polyphasic characterization, including Abbreviations: FAME, fatty acid methyl ester; TEM, transmission electron microscopy.
The GenBank accession numbers for the 16S rDNA sequences of strains YKJ-103
T and YKJ-105 are AF441201 and AF441202, respectively. phenotypic properties, phylogeny based on 16S rDNA sequences and genomic relatedness. On the basis of the data presented here, strains T and YKJ-105 should be placed in the genus Psychrobacter as Psychrobacter jeotgali sp. nov.
Strains YKJ-103
T and YKJ-105 were isolated by dilution plating from jeotgal on marine agar 2216 (MA; Difco) at 30˚C. Cell biomass for isoprenoid quinone analysis and for DNA extraction was obtained from cultures in marine broth 2216 (MB; Difco) at 30˚C. The two strains were cultivated on a horizontal shaker at 150 r.p.m., and the cultures were checked for purity using a light microscope prior to harvesting by centrifugation. For fatty acid methyl ester (FAME) analysis, cell biomass of strains YKJ-103 T and YKJ-105 was obtained after incubation for 6 days at 30˚C on MA.
Colony and cell morphologies were examined by using colonies grown on MA. Cell micromorphology was observed with a Nikon light microscope. The presence or absence of flagella was examined using transmission electron microscopy (TEM) with cells from an exponentially growing culture. For observation by TEM, cells were negatively stained with 1 % (w/v) phosphotungstic acid and the grids were examined after air drying by using a Philips CM-20 transmission electron microscope. Gram reaction was determined using a Gram Stain kit (bioMérieux) according to the manufacturer's instructions. Catalase, oxidase and urease activities, and hydrolysis of casein, gelatin, starch and Tween 80, were determined as described by Cowan & Steel (1965) . Hydrolysis of aesculin and nitrate reduction were determined as described by Lanyi (1987) . Hydrolysis of hypoxanthine, tyrosine and xanthine was performed on MA with substrate concentrations as described by Cowan & Steel (1965) . Acid production from carbohydrates was determined as described by Leifson (1963) . Enzyme activity was determined by using the API ZYM system; other physiological tests were performed with the API 20E system (both from bioMérieux). Utilization of various substrates for growth was determined as described by Yurkov et al. (1994) . Requirements of yeast extract and vitamins for growth were determined in the liquid medium as used for the substrate utilization test, omitting yeast extract and vitamin B 12 but supplementing with 0?1 % (w/v) acetate as the sole carbon and energy source. Yeast extract and vitamins were added to the medium at the following concentrations (l 21 ): yeast extract (0?005 g), p-aminobenzoic acid (1 mg), biotin (10 mg), thiamin hydrochloride (1 mg) and vitamin B 12 (1 mg). Growth under anaerobic conditions was determined after incubation in an anaerobic chamber on anaerobically prepared MA. Growth at various NaCl concentrations was investigated on MA or in MB. Growth was measured on MA at 4-40˚C.
Chromosomal DNA was isolated and purified according to the method described previously (Yoon et al., 1996) , except that ribonuclease T1 was used with ribonuclease A. Isoprenoid quinones were analysed as described by Komagata & Suzuki (1987) using reversed-phase HPLC.
Polar lipids were extracted as described by Minnikin et al. (1984) and identified by two-dimensional TLC, followed by spraying with appropriate detection reagents (Komagata & Suzuki, 1987) . For quantitative analysis of cellular fatty acid compositions, a loop of cell mass was harvested and FAMEs were prepared and identified according to the instructions of the Microbial Identification System (MIDI). The DNA G+C content was determined by the method of Tamaoka & Komagata (1984) . DNA-DNA hybridization was performed fluorometrically by the method of Ezaki et al. (1989) , using photobiotin-labelled DNA probes and microdilution wells.
16S rDNA was amplified by PCR using two universal primers as described previously (Yoon et al., 1998) . The PCR product was purified by using a QIAquick PCR Purification kit (Qiagen). Purified 16S rDNA PCR product was sequenced using an ABI PRISM BigDye Terminator Cycle Sequencing Ready Reaction kit (Applied Biosystems) as recommended by the manufacturer. The purified sequencing reaction mixtures were electrophoresed using an Applied Biosystems 310 DNA sequencer. Alignment of sequences was carried out with CLUSTAL W software (Thompson et al., 1994) . Gaps at the 59 and 39 ends of the alignment were omitted from further analysis. Phylogenetic trees were inferred by the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Kluge & Farris, 1969) methods in the PHYLIP package (Felsenstein, 1993) . Evolutionary distance matrices for the neighbour-joining method were calculated with the algorithm of Jukes & Cantor (1969) in the DNADIST program. The stability of relationships was assessed by bootstrap analysis, based on 1000 resamplings of the neighbour-joining dataset, by using the SEQBOOT, DNADIST, NEIGHBOR and CONSENSE programs in the PHYLIP package.
T and YKJ-105 were Gram-negative, nonspore-forming and non-motile bacteria. Their cells were cocci (diameter 1?1-1?6 mm) on MA. After 3-4 days incubation on MA, colonies of the two strains were smooth, glistening, low convex, circular to slightly irregular and cream in colour. Strains YKJ-103 T and YKJ-105 grew optimally at 25-30˚C and grew at 4 and 36˚C but not above 37˚C. The two strains grew optimally at pH 6?0-7?5, and no growth was observed below pH 5?0. Strains YKJ-103 T and YKJ-105 grew optimally in the presence of 2-3 % (w/v) NaCl; they grew in 0 and 9 % NaCl and weakly in the presence of 10 % NaCl but did not grow in the presence of more than 11 % NaCl. Strains YKJ-103 T and YKJ-105 did not grow under anaerobic conditions on MA. The two strains required yeast extract for their growth in minimal salt medium. Strains YKJ-103 T and YKJ-105 showed catalase, oxidase and urease activities. Tween 80 and tyrosine were hydrolysed, but no hydrolysis of aesculin, casein, gelatin, hypoxanthine, starch or xanthine was observed. The following enzymes were active in strains YKJ-103 T and YKJ-105 when assayed with the API ZYM Denner et al. (2001) . +, Positive reaction; 2, negative reaction; ND, not determined; W, weakly positive reaction; V (+), variable reaction and the type strain is positive; V (2), variable reaction and the type strain is negative; n, number of strains. All species were positive for catalase and oxidase. All species were negative for Gram-staining, spore formation and motility. T and YKJ-105 showed no difference in their 16S rDNA sequences. The neighbour-joining tree showed that both strains fall within the cluster comprising Psychrobacter species (Fig. 1) . The relationship between this cluster (comprising strains YKJ-103 T and YKJ-105 and Psychrobacter species) and the cluster comprising Moraxella species is supported by bootstrap analysis at a confidence level of 100 % (Fig. 1) . The same tree topology was generated by the maximum-parsimony algorithm. In the maximumlikelihood tree, strains YKJ-103 T and YKJ-105 formed an evolutionary lineage at the periphery of the phyletic radiation comprising Psychrobacter species. The levels of 16S rDNA similarity between strains YKJ-103 T and YKJ-105 and the type strains of all Psychrobacter species that had been validly named at the time of writing ranged from 94?5 % (with P. phenylpyruvicus) to 96?6 % (with P. proteolyticus). Strains YKJ-103
T and YKJ-105 showed levels of 16S rDNA similarity of 91?3-92?7 % with the type strains of those Moraxella species whose 16S rDNA sequences were available. Strains YKJ-103 T and YKJ-105 exhibited two independent levels of DNA-DNA relatedness of 92?8 and 91?7 %.
The morphological and physiological characteristics of strains T and YKJ-105 were found to be similar to those of members of the genera Psychrobacter and Moraxella (Bowman et al., 1997; Kodjo et al., 1997) . There is a noteworthy difference in temperature for growth between these two genera (Bøvre, 1984; Kodjo et al., 1995 Kodjo et al., , 1997 Bowman et al., 1997; Maruyama et al., 2000) : most Psychrobacter species, including strains YKJ-103 T and YKJ-105, grow optimally below 30˚C (Table 1) , whereas members of the genus Moraxella have an optimum growth Table 2 . Cellular fatty acid compositions (%) of strains YKJ-103
T and YKJ-105 1, C 9 : 0 ; 2, C 10 : 0 ; 3, i-C 11 : 0 ; 4, C 12 : 0 ; 5, C 12 : 0 3-OH; 6, C 16 : 1 v9c; 7, C 16 : 0 ; 8, i-C 17 : 0 ; 9, C 17 : 1 v8c; 10, C 18 : 1 v9c; 11, C 18 : 0 ; 12, TBSA (tuberculostearic acid, 10-methyl-C 18 : 0 ); 13, i-C 19 : 0 ; 14, Unknown (fatty acid with equivalent chain length of 12?484). Fatty acids representing less than 0?5 % were omitted. temperature of 30-37˚C (Bøvre, 1984; Kodjo et al., 1995 Kodjo et al., , 1997 . Psychrobacter species grow at 4˚C, but Moraxella species do not. The phylogenetic analysis based on 16S rDNA sequences revealed that strains YKJ-103 T and YKJ-105 are related more closely to the genus Psychrobacter than to the genus Moraxella (Fig. 1) . In the phylogenetic tree based on 16S rDNA sequences, the two isolates occupy a distinct phylogenetic lineage within the cluster comprising Psychrobacter species (Fig. 1) . This cluster joins with the phylogenetic clade comprising Moraxella species by a bootstrap value of 100 %. Chemotaxonomic analysis may be necessary to support the result of phylogenetic inference based on 16S rDNA sequences. However, there is little published chemotaxonomic data on the genus Psychrobacter. The cellular fatty acid analysis showed that strains YKJ-103
T and YKJ-105 have similar profiles to Psychrobacter species (Bowman et al., 1996 (Bowman et al., , 1997 Maruyama et al., 2000; Denner et al., 2001 ). C 18 : 1 v9c, which was the major fatty acid found in strains YKJ-103 T and YKJ-105, is also the major component in Psychrobacter species, although some species simultaneously contain significant amounts of C 16 : 1 v7c (Bowman et al., 1996 (Bowman et al., , 1997 Maruyama et al., 2000; Denner et al., 2001) . P. pacificensis and P. proteolyticus have been reported to contain ubiquinone-8 (Q-8) as the predominant isoprenoid quinone (Maruyama et al., 2000; Denner et al., 2001) . Accordingly, on the basis of the morphological and physiological data, phylogenetic inference and available chemotaxonomic data, strains YKJ-103
T and YKJ-105 can be allocated to the genus Psychrobacter.
T and YKJ-105 show almost identical phenotypic characteristics (Table 1 ). The two strains are also phylogenetically and genetically similar: there is no difference in the 16S rDNA sequences of the two strains (Fig. 1) , and the mean genomic DNA relatedness between the two strains is 92?3 %, an appropriate level to place them in the same species (Wayne et al., 1987) . The taxonomic position of strains YKJ-103 T and YKJ-105 within the genus Psychrobacter is clear from the result of 16S rDNA sequence comparison with Psychrobacter species (Fig. 1) . Levels of 16S rDNA similarity between strains YKJ-103 T and YKJ-105 and Psychrobacter species are low enough to exclude the possibility of assigning the two strains to any previously described Psychrobacter species (Stackebrandt & Goebel, 1994) . Accordingly, strains YKJ-103 T and YKJ-105 can be considered as a new species of the genus Psychrobacter, even though DNA-DNA hybridization with Psychrobacter species was not performed. On the basis of these data, strains YKJ-103
T and YKJ-105 should be placed within the genus Psychrobacter as a new species, for which the name Psychrobacter jeotgali sp. nov. is proposed.
Description of Psychrobacter jeotgali sp. nov.
Psychrobacter jeotgali (je.ot.ga9li. N.L. gen. n. jeotgali of jeotgal, traditional Korean fermented seafood).
Cells are cocci (diameter 1?1-1?6 mm) on MA. Gram-negative.
Non-spore-forming. Non-motile. Colonies are cream in colour, smooth, glistening, low convex, irregular to slightly irregular. Aerobic. Growth occurs at 4 and 36˚C but not above 37˚C; optimum is 25-30˚C. Optimal pH for growth is 6?0-7?5; no growth is observed below pH 5?0. Grows in the presence of 0-10 % (w/v) NaCl; optimal NaCl concentration for growth is 2-3 % (w/v). Anaerobic growth does not occur on MA. Yeast extract is required for growth. Biotin, p-aminobenzoic acid, thiamin hydrochloride and vitamin B 12 are not required for growth. Catalase-, oxidaseand urease-positive. Tween 80 and tyrosine are hydrolysed. Aesculin, casein, gelatin, hypoxanthine, starch and xanthine are not hydrolysed. Tryptophan deaminase activity is negative. When assayed with the API ZYM system, alkaline phosphatase, esterase (C4), lipase (C8), leucine arylamidase and cystine arylamidase are present but lipase (C14), valine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase are not. Naphthol-AS-BI-phosphohydrolase is weakly present in strain YKJ-103 
